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FINAL REPORT

Agreement No. NCC 2-838

Technology Experiment Demonstrations on the EUVE Flight

Testbed Involving a Collaboration between NASA Ames
Research Center and the Center for EUV Astrophysics.

In the fall of 1993, CEA faced the prospect that EUVE might be turned off after its primary mission

because of budget cuts. Although cost saving measures were examined and implemented throughout

CEA, the project was forced to consider radical, new, low-cost approaches for operating the observa-

tory.

A three part strategy was developed which included: (1) converting operations from around-the-

clock monitoring to day-shift only monitoring; (2) attempting to reduce the large NASA institutional

costs (e.g., TDRSS) of operating EUVE; and (3) operating EUVE as a mission operations testbed to

introduce new technology in a systematic and disciplined manner (Malina 1994). The last strategy

recognized the need to prototype new technology for reduced cost operations while increasing the value

of the mission to NASA as a technology testbed. A concurrent study for Dr. Guenter Reigler of NASA

Headquarters Code SZ headed by Dr. Ron Polidan (GSFC Code 681) recommended a transition to one-

shift operations for both spacecraft and payload operations to reduce costs on the project.

In order to cut costs to the required level for an extended mission, the Principal Investigator, Dr.

Roger F. Malina, was willing to accept an increased level of risk in a slower response time to problems

and the potential loss of some science data. Two key factors in accepting this risk were that the primary
objectives of the mission had been accomplished and the inherent safety of the EUVE spacecraft and

payload had been demonstrated.

Both the spacecraft and the instrument contained on-board sating mechanisms that had performed

remarkably well. The payload sating mechanisms had been activated over a dozen times with no

recovery problems. As of the date of this report, both spacecraft and payload continue to perform very

well. Two partial failures in the tape recorders and one redundant transmitter failure occurred in 1994,
none of which has prevented or restricted science operations.

Over 99% of the science data continues to be returned as originally scheduled. No major failures

in any payload component have occurred. The risk associated with one-shift operations was mitigated

by the introduction of artificial intelligence (AI) software into the EUVE Science Operations Center

(ESOC) to monitor the health of the payload during the unstaffed shifts.

Our strategy was to evaluate the potential of several commercial and government developed sys-
tems before making a full commitment to implement one-shift operations. Since we intended to intro-

duce an AI system to replace entire shifts, not augment existing operator functions, the system had to

work in a fully automated fashion, integrated with our existing software. Some of the key criteria were

compatibility with our existing software environment (UNIX, distributed network), extensibility to add

our own functions, and good technical support and documentation. User interface capabilities, while

important, were not a strong factor in the selection since the software would act in the absence of peo-

ple. A more detailed discussion of the criteria and packages evaluated can be found at our world wide

web (WWW) internet site, http://www.cea.berkeley.edu.

The product that best met our criteria was a commercial product, RTworks, by Talarian Corpora-

tion of Sunnyvale, CA. Dr. Mel Montemerlo from NASA Code X and Dr. Dave Korsmeyer from Ames

Research Center (ARC) assisted us in establishing collaborations with the Jet Propulsion Laboratory

(JPL) and ARC to utilize their expertise in the development of AI software for mission operations.

These centers were instrumental in providing technical and programming assistance, recommending
techniques and advising us on effective ways to capture the console operators' knowledge and encode
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theknowledgeintoarulebase.BothARCandJPLprovidedcopiesof AI softwarepackagesdeveloped
atthoseinstitutionsforourevaluation.

In January1994,afteridentifyinga suitableAI packagefor implementation,aninternalprecom-
mitmentreviewoftheproposedtransitiontoone-shiftoperationswasheldatCEAforaninvitedreview
panelof scientists,engineers,andGSFCpersonnel.Thereviewplacedthetransitionto one-shiftopera-
tionswithina longtermconceptforlow-costEUVEoperationsthatincludedcontrolledintroductionof
newtechnology,moreautonomousgroundsystemshardware,andautomatedtelemetrymonitoring.CEA
managementpresentedanimplementationschedule,costanalysis,paybacktimetable,andpost-transition
operationsconceptaswellasplannedsupportrolesfromCEAdepartments,suchastheGuestObserver
Center,softwaredevelopment,hardwaresystems,engineering,andoutsidecollaboratorsupportfrom
ARC.Payloadscientistspresentedananalysisof theimpactonpayloadhealth,safety,andsciencequal-
ity of theobservations.Basedon therecommendationof thepanel,theprincipalinvestigator(PI)
decidedto proceedwiththeimplementation.


